Essential arginine residues of creatine kinase from beef heart mitochondria.
Creatine kinase from beef heart mitochondria is inactivated by 2,3-butanedione. The kinetics of inactivation of the mitochondrial enzyme is biphasic with a bend at a point corresponding to 50% inactivation. The inactivation rate constants of the first fast and the second slow phases of the reaction differ by one order of magnitude, thus suggesting the existence of two types of arginine residues, i.e. "fast" and "slow" ones, with different reactivities. The inactivation rate constant of the slow phase is very close to that for cytoplasmic creatine kinase. At saturating concentrations MgATP and MgADP afford complete protection of the slow phase of inactivation. It is assumed that the "slow" arginine is involved in the binding of metal-nucleotide substrates in the enzyme active center.